Abstract-Massive Open Online Courses (MOOCs) provides an effective learning platform with various high-quality educational materials accessible to learners from all over the world. In this paper, the types of learner characteristics in MOOCs second language learning are discussed. However, there are still problems and challenges including assessment. A quantitative research method approach has been utilized in this study. Results of the study are then used for implementing suitable adaptive self-assessment activities in MOOCs learning. Findings of this study are two folds: (1) The dimension of learner characteristics (learning styles and cognitive style) for improving student performance in MOOCs learning and (2) suitable selfassessment activities that consider learners requirement or adaptive to learner characteristics for improving MOOCs learning performance. Based on the findings, the data indicate that visual, active, thinking and intuitive learner is the proposed dimension used in this study. In this study, our aim is to propose adaptive self-assessment activities for improving MOOCs learning in the second language course. In the future study, students will be investigated about their engagement using MOOC assessment in the second language.
INTRODUCTION
Massively Open Online Courses (MOOCs) have the potential to reach hundreds of thousands of learners enrolled for a variety of reasons [1] . Authors highlighted three controversies for learning in MOOCs in for higher education; (1) measurement, (2) assessment and (3) accountability. Wong [2] highlighted that in MOOC assessment is a big challenge for a large number of students to get detailed and timely feedback. However, the assessment can increase the student performance and at the same time, the teacher brings benefits [3] . Current MOOCs are (1) lacking personalized to learning guidance and (2) intelligent assessment for learners [4] . In MOOC assessment, the issue is, there was a reduction of interest and activity of students during the session of the course [5] . Three requirements to designing effective online course are (1) learners characteristics, (2) context and (3) activities [6] . These authors suggest a reconceptualization of (1) curriculum activities and (2) student achievement based in various indicators of performance. The previous researcher mentioned that assessment is an important part to test and control the learning process of learners [7] . The author stated that in adaptive learning, the suitable adaptive assessment methods are needed to provide the learners with a consistent learning process.
This study aimed to propose adaptive self-assessment activities for improving Massive Open Online Courses (MOOCs) learning performance in the second language and the research questions (RQ) were constructed as follows: RQ 1: What are the learning styles of learners that used the second language in MOOCs learning? RQ 2: What are the cognitive styles of learners that used the second language in MOOCs learning? RQ 3: What are the suitable adaptive self-assessment activities element designs for the student in second language MOOCs learning? This paper is organized as follows: Section II is a literature review. Section III describes the methodology and method. In Section IV, we review the results, discuss the designs and propose an adaptive self-assessment based on elements of learner characteristics in MOOC assessment. Finally, Section V gives a conclusion of the main finding in this paper.
II. LITERATURE REVIEW
Learner characteristics are important in all forms of online learning [8] . Most researchers focused predominantly on user perception of MOOC features, rather than individual learner characteristics such as exploring the factors which affect MOOC completion or learner retention [9] . However, Judy and Jean [10] listed three types of learner characteristics that are effective factors for student learning: (1) learning style, (2) cognitive style and (3) multiple intelligence.
A. Learning Styles
According to Ali [11] , learning styles are the ways of receiving and responding to a learning stimulus with (1) unique psychological, (2) affective and (3) cognitive composition. Learning styles refer to the variations in an individual"s ability to accumulate and assimilate information, sensory preferences that have the impact on learning and related to personality [10] , [11] , [12] . Previous researchers mentioned that learning styles refer to the way learners receive and perceive the information [13] . Learning styles are authentic as they are the appropriate techniques or methods in which learners learn, comprehend and get information [14] .
Prefer to learn in large leaps, skipping, understand and look at detail X X X Learn holistically in large jumps X X As mentioned by Mohamad [18] , each student has his or her own learning style to be considered during the learning process. Ali [11] listed three important elements for learning styles: (1) academic achievements, (2) attitudes towards learning and (3) Previous studies have found four different dimensions of learning styles: (1) processing (active/reflective), (2) perception (sensory/intuitive), (3) input (visual/verbal) and (4) understand (sequential/global) [13] , [19] , [15] . Rohaniyah [20] stated the major differences in learning styles are the (1) the way a people perceive (sensation versus intuition), (2) the way they made a decision (logical thinking versus imaginative feelings) and (3) how active or reflective for interacting (extroversion versus introversion). Table I shows elements for the dimension of learning styles. Researchers highlighted that there is a lack of studies investigating how learning styles affect to the students" reactions in the context of assessment [21] . This finding shows visual learning styles was the control item and suggested making use of different learning styles as an independent variable. Previous research listed five definition for cognitive styles, namely (1) the way people think, (2) the accuracy of their perception, (3) how they process and remember information, (4) how they use the information in problem-solving or (5) how they organize and process information [18] and [19] . The www.ijacsa.thesai.org previous study listed three parts of cognitive style: (1) an individual"s stability, (2) characteristic of the mental approach, or (3) cognitive preferences [20] . The author has proposed three elements of the cognitive style dimension: (1) processing information, (2) solving problems and (3) making decisions.
B. Cognitive Styles
Cognitive styles are preferences or strategies used by individuals that influence functions such as (1) perceiving, (2) remembering, (3) thinking and (4) problem solving [24] . Previous researcher has used a cognitive style questionnaire proposed by Ancona [25] , and the cognitive style dimensions are: (1) energy (extroversion/introversion), (2) information (sensing/ intuitive), (3) decisions (thinking/feeling) and (4) lifestyle (judging/perceiving) [26] . Researchers conclude that the student"s cognitive style impacts their performance via eactivities. Therefore, in this study, we focus this questionnaire to investigate the type of learner dimension for the student using MOOCs learning and proposed the suitable selfassessment activities. Table II shows elements for the dimension of cognitive styles.
C. Assessment
MOOC in education must have three requirements; (1) assessment (2) instructor and (3) model [27] . The researchers list two factors caused a lack of assessment to student achieved learning outcomes in higher education, which are (1) limitation of experiential learning and (2) many high-impact practices [28] . Gikandi et. al. [29] stated the term of assessment refer to the measurement of the learner"s achievement and progress in a learning process. Two major types of assessment exist, which are (1) formative and (2) summative assessments. Formative assessment refers to the continuing feedback aiming to advance teaching and learning [30] , while summative assessments, on the others hands refers to measure students" learning progress at the end of learning [31] . Previous researchers stated that the quality of both assessments was moderate [32] . In MOOC assessment, the issue is, there was a reduction of interest and activity of students during the session of the course [5] .
Chan and King [33] mentioned, one of the most challenging problems in MOOCs is that it is infeasible for the teaching staffs to grade all the assignments on such a large scale. The design of engaging and challenging assessment tasks is one of the most important elements of planning a course [34] . The is a limitation of experiential learning and many high-impact practices in higher education are lacking assessment for embedded learning outcomes at the individual learner level [28] . Based on the previous study, in an attempt to avoid focusing on a broad assessment issue in of MOOC as a phenomenon, the researchers limited each case study by time and course design and activities [1] . Authors listed that common activities amongst all courses were: (1) Video lectures, (2) demonstrations, (3) discussion forums, (4) quizzes, (5) projects, (6) PowerPoint slides, (7) reading the material and (8) online learning resources. In this study, researchers focus on five types of activities designed: (1) quiz, (2) listening assessment, (3) forum, (4) mid-term test and (5) project. All of the MOOC platforms can greatly improve the automatic correction of exercises using artificial intelligence techniques, the adaptation of assessment activities or the gamification features, although some platforms have already done some initial steps in these directions. The challenges when applying these online assessment methods are (1) student"s engagement and (2) motivation to complete the eactivities. The researcher suggested two requirements to improved assessment in MOOC platform (1) new developments must make a perfect solution for assessment and (2) need to improve in the different aspects and features [35] . Fig. 1 shows the comparison of the assessment functionality for MOOCs between popular MOOC platforms.
Taras [36] also highlighted that self-assessment has been shown to support student learning. The author mentioned that the term "self-assessment" is used to cover all judgments by learners of their work which subsumes terms such as (1) "selfevaluation" and (2) "self-appraisal". However, models used for adaptive assessment have been mostly summative: they measure or rank effectively examinees, but do not provide any other feedback [37] . Gohokar [38] listed three requirements for improving learning performance of the course (1) adaptive, (2) innovative and cognitive tools and (3) techniques. In an assessment, adaptive can lead to improved personalization, by organizing learning resources [37] . The authors mentioned adaptive assessment is more and more useful in the current age of MOOCs, where motivation plays an important role. In this study, the aim is to propose adaptive self-assessment activities in MOOCs learning in the second language course based on learner characteristics to improving student performance.
III. MATERIALS AND METHODS
This part described the research methodology and the research design of this study. This part also addressed aspects of research design such as theoretical framework and proposed assessment activities. www.ijacsa.thesai.org
A. Questionnaire
The questionnaire consists of 2 part and 24 survey items measuring the different types of learner characteristics and 50 students participated as the respondents for the study. The survey items were adapted from several research projects with similar research scope [25] and [39] . The questionnaires were distributed and instructions were given to the respondents. Participation was voluntary. All participants were given the survey via by hand.
B. Research Instrument
There are many ways to determine learner styles strengths dimension. The survey items were adapted from several research projects with similar research scope [25] and [39] had been created for this purpose. Questionnaire method was used as the research instrument in this study. This questionnaire is used to determine which learning styles and cognitive styles dimension are the strongest for technical student. Once the items of the survey instrument were scored, the points for each of the learning styles and cognitive styles dimension were totaled for each student using the Ms. Excel. Fig. 2 illustrated the theoretical framework of this paper. Exclusively, the theoretical framework defined the learner characteristics as the independent variable and dependent variable are student performance. The learner characteristics consist of two construct: (1) learning styles and (2) cognitive styles. The student performance are measured the mark for each MOOC assessment such as mid-term test. 
C. Theoretical Framework

A. Research Question 1: What are the Learning Styles of Learners that used Second Language in MOOCs Learning?
The findings of the questionnaires indicated visual as the highest percentage of learning styles for students based on the Felder and Silverman Learning Style Model in Mandarin MOOC. According to the results of the learning styles questionnaire, Fig. 3 shows the dimension of learning styles by percentages in MOOCs learning. Visual and active learner dimension has the highest percentage, values of 76.00% and 74%, respectively. The previous researcher stated that the stronger the visual style of learning was, the more time the learners spent on pictorial content [24] . Most researchers mentioned that visual learners outperformed verbal learners such as focused on pictorial learning objects and learn best from what they see [15] and [24] . Visual learners almost prefer video, demonstrations, pictures and graphs [19] . The visual persons like to receive information through pictures and diagrams [40] , [41] . Therefore these learners prefer the use of pictures, imageries and spatial perception [40] . Zhong [42] stated that online students are mostly visual learners while the traditional student are mostly auditory or kinesthetic learners. For example, almost all students from Asian cultures are highly visual learner [40] .
Active learners are defined the as learners who prefer to process information actively by doing something with the learned material, for example discussing, explaining or testing [43] . Active learners acquire knowledge best by trying things out and working with others in groups [41] . Active learners prefer studying in groups, immediately doing learning tasks, working with others, learn by doing something with information and they prefer to process information by talking about it and trying it out [13] , [14] , [17] . The previous researcher found that active learners possessed significantly higher intention towards an interactive learning technology (wiki) than the reflective group [17] . However, active learners did not like to be passive participants in educational activities. The researcher listed two requirements needed to support student engagement and guide the student to become an active learner, namely: (1) course tools and (2) media [44] .
Based on the literature review, two elements in the visual learner dimension were identified: (1) learn best from what they see, and (2) learners priorities pictorial materials. While seven elements in the active learner dimension were identified: (1) learn by trying things, (2) can be impulsive, (3) risk-takers, (4) do not prefer lectures, (5) interpersonal, (6) prefer group work and (7) participate in learning tasks immediately. Based on findings from RQ1, the researchers proposed an existing element learning styles (visual and active) in adaptive self-assessment activities for improving student performance using MOOCs learning for the second language course. www.ijacsa.thesai.org
B. Research Question 2: What are the Cognitive Styles of Learners that used Second Language in MOOCs Learning?
Based on the results of the learner characteristics questionnaire, the dimension of cognitive style by percentages in MOOCs learning is shown in Fig. 4 below. Thinking and intuitive learner dimension have the highest percentage, values of 70.00% and 64%, respectively. Ghaedi and Bashir [45] , mentioned thinking learner tends to complete their work in an organized and efficient manner. Intuitive learners often prefer discovering possibilities and relationships [46] . Based on the literature review, three elements in the thinking style were identified: (1) analyzing fact, (2) structure and function and (3) logical and rational decisions. While three elements in the active learner dimension were also identified: (1) possibilities and personal meaning, (2) intuitive types and (3) speculations. Based on findings from RQ2, the researchers proposed an existing element cognitive style (thinking and intuitive) in adaptive self-assessment activities for improving student performance using MOOCs learning for the second language course.
C. Research Question 3: What are the Suitable Adaptive selfAssessment Activities Element Designs for the Student in Second Language MOOCs Learning?
To answer RQ3, the researchers focused on designing MOOC self-assessment activities for two selected dimensions of learning styles and two selected dimensions of cognitive styles. Based on the findings, the data indicate that visual, active, thinking and intuitive learner is the highest dimension for both learner characteristics. Once the dimensions have been determined, the MOOC topic learning outcomes were used as guidance in selecting which types of MOOC selfassessment activities can be incorporated with which learning styles and cognitive styles dimensions. Table III shows the dimensions of both styles that can be adapted into potential MOOC self-assessment activities to improve student performance in MOOCs learning. In this table, the design of a question for this self-assessment activity (e.g. Quiz) will use the dimension of learning styles (e.g. Visual). Results of further analysis on each question/item in selfassessment activities for each element in learning styles and cognitive styles dimensions are presented in Table IV . In this table, a shaded box means that the design of a question for this self-assessment activity (e.g. T/F) will incorporate the element of its associated learning styles (e.g. Trying things). (5) Listening Assessment, (6) Forum, (7) Mid-Term, (8) Writing and (9) Presentation. Further analysis, the researchers focused on designing MOOC selfassessment activities using selected MOOC functional features that are suitable for a particular learner characteristic dimension such as hints and interactive. The design of a question for this self-assessment activity (e.g. MC) will incorporate the feature of its associated learner characteristic (e.g. "Hints" in "Graphics" form).
V. CONCLUSION
This initial study identified the learner characteristics of learners using MOOC assessment. The findings of the questionnaire indicated visual and active as the learner dimension for learning styles. While the learner dimension for cognitive styles is thinking and intuitive. The results from the percentage analysis revealed that out of the eight dimensions of learning styles, the preferred dimensions were visual and active learner (76% and 74%). As for cognitive styles, the preferred dimensions were thinking and intuitive learner (70% and 64%). The suitable adaptive self-assessment activities design was also proposed for improving student performance in MOOCs learning for the second language course. In the future study, students will be investigated about their engagement using MOOC assessment in the second language course.
